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Background: Cardiac Resynchronization Therapy (CRT) improves systolic function (SF) and appears to affect diastolic function (DF). Some studies 
suggest that favorable outcomes in CRT patients (pts) were coupled with improvement in DF parameters while others did not show much change in 
DF parameters. We performed a meta-analysis to see if there is a consistent pattern of change in DF in pts undergoing CRT.
Methods: MEDLINE, EMBASE and the Cochrane register were searched. Eligible studies were cohort or randomized trial on CRT reporting at least 
E/A ratio, deceleration time (DT) and ejection fraction (EF) before and 3 to 6 months after CRT. Pts had heart failure with EF<35%, NYHA class 
III & IV and QRS duration>120 msec. Twelve studies with total 634 pts (64 ± 7 yr, M 67%) were included in meta-analysis (Review Manager 4.2). 
Weighted mean difference of effect size between pre and post CRT was calculated (with fixed effect, 95% confidence interval).
Results: CRT produced significant and consistent reduction in E wave, E/A ratio and E/Vp ratio while it increased DT, isovolumic relaxation time 
and diastolic filling time. However, the increase in tissue Doppler velocity of mitral annulus (Em) did not reach statistical significance. The study 
group also showed consistent and significant increase in EF and +dP/dT. (Table)
Conclusions: There is consistent evidence that CRT improves DF parameters along with SF parameters. DF parameters may act as surrogate 
measures of effectiveness of CRT in refractory heart failure pts. 
Diastolic Function 
Parameters
Change after CRT Weighted Mean Difference 95% Confidence Interval
P value
test for overall effect
E wave velocity cm/sec ↓ 8.83 5.76 - 11.89 <0.00001
E/A ratio ↓ 0.20 0.11 - 0.29 <0.0001
Deceleration Time msec ↑ 34 25 - 43 <0.00001
IVRT msec ↑ 14 9 - 20 <0.00001
Em cm/sec ↑ 0.14 (- 0.14) - 0.42 0.32
E/Vp ratio ↓ 0.62 0.47 - 0.77 <0.00001
DFT msec ↑ 66 49 - 83 <0.00001
Systolic Function Parameters
EF % ↑ 6.91 5.98 - 7.83 <0.00001
+dP/dT mm Hg/cm ↑ 195 160 - 230 <0.00001
↓ means decrease and ↑ means increase from baseline, E and A mean E and A wave velocity respectively, IVRT isovolumic relaxation time, 
Em tissue Doppler velocity of mitral annulus, Vp flow propagation velocity, DFT diastolic filling time, EF ejection fraction, +dP/dT positive left 
ventricular pressure derivative with time
